


















































































































Number  Document Title  Revision  Date 
Engine Design and Construction Standards 
NASA-STD-5012 Strength and Life Assessment 
Requirements for Liquid Fueled Space 
Propulsion System Engines 
Baseline Jun 2006 
NASA-STD-5017 Design and Development Requirements 
for Mechanisms 
Baseline Jun 2006 
NASA-STD-5019 Fracture Control Requirements for 
Spaceflight Hardware  
Baseline Jan 2008 
NASA-STD-6016 Standard Materials and Processes 
Requirements for Spacecraft. 
Baseline Jul 2008 
Environments Documentation 
[TBD] Induced / External environments 
documentation 
  
Requirements and Standards for Technical Products 
ASME Y14.100-2004 Engineering Drawing Practices 
 
- 2005 
ASME Y14.41-2003 Digital Product Definition Data Practices 
 
- 2003 
MSFC-STD-3394 Standard for Contractor Configuration 
Management, MSFC Programs/Projects 
A Jan 2005 
SLS-RQMT-014 Space Launch System (SLS) Program 
Safety and Mission Assurance 
Requirements 
B Jan 2013 
SLS-RQMT-015 Space Launch System (SLS) Program 
Hazards Analysis Requirements 
A Jul 2012 
SLS-RQMT-016 Space Launch System (SLS) Program 
Failure Modes and Effects Analysis / 
Critical Items List Requirements 











AS9100 Quality Systems: Aviation, space & Defense Organizations 
 
MIL-STD-961 Department of Defense Standard Practice for Defense 
Specifications 
NASA-HDBK-5010 Fracture Control Implementation Handbook for Payloads, 
Experiments and Similar Hardware 
NPR 7123.1 NASA Systems Engineering Processes and Requirements 
 


































































































































































































































































































DE-001 2 Structural Assessment Plan 
DE-002 3 Structural Strength and Fatigue Analysis Reports 
DE-003 2 Fracture Control Plan 
DE-004 3 Fracture Control Reports 
DE-005 2 Materials and Processes Selection, Implementation, and Control Plan 
DE-006 3 Material and Process Identification and Usage List (MIUL) 
DE-007 2 Material Usage Agreements (MUAs) 
DE-008 3 Thermal Design Data Book 
DE-009 2 Propulsion System Development Plan 
DE-010 3 Engine System Test Reports 
DE-011 3 Product Definition Data and Associated Lists 
SE-001 1 Engine System Specification 
SE-002 2 Verification Compliance Reports 
SE-003 2 Configuration Management Plan 
SQR-001 2 System Safety Plan (SSP) 
SQR-002 2 Quality Assurance Plan (QAP) 
SQR-003 2 Hazards Analysis 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































 Liquid Oxygen Inlet Pressure      45 [TBR] psia  
 Liquid Oxygen Inlet Temperature    164.5 [TBR] R  
 Liquid Oxygen Purity        ≤ 98.5% 
 Liquid Hydrogen Inlet Pressure    37 [TBR] psia  
 Liquid Hydrogen Inlet Temperature    37.2 [TBR] R 
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C.3.2.2	 Functionality	
[R.JN1.2201]  MB‐60 Start 
The MB‐60 shall perform a controlled engine start upon command to directly any 
planned steady‐state, mainstage power level. 
 
[R.JN1.2202]  MB‐60 Shutdown 
The MB‐60 shall perform controlled engine shut‐down operations upon command from 
any power level. 
 
[R.JN1.2203]  MB‐60 Mission Profile 
The MB‐60 shall provide for as many as five engine start, mainstage, and shutdown 
sequences within a single mission. 
 
[R.JN1.2204]  MB‐60 Minimum Net Positive Suction Pressure 
The MB‐60 shall operate at mainstage with the following minimum net positive suction 
pressure values at the engine inlet: 
 Hydrogen Propellant Inlet    8 [TBR] psi 
 Oxygen Propellant Inlet   15 [TBR] psi 
 
[R.JN1.2205]  MB‐60 Gimbal Flexure 
The MB‐60 shall provide engine system flexure relative to a fixed thrust mount such that 
a five‐degree circular [TBR] gimbal pattern can be described by the thrust vector. 
 
[R.JN1.2206]  MB‐60 Pressurization Flow 
The MB‐60 shall provide gaseous hydrogen and gaseous oxygen output flows for stage 
propellant tank pressurization. 
 
Section C.3.2.2 Notes:   
The assumed ambient start and shutdown conditions are to be considered on‐orbit or 
in‐space at near‐vacuum conditions. 
 
C.3.2.3	 Characteristics	
[R.JN1.2301]  MB‐60 Mass 
The MB‐60 shall not exceed maximum dry mass of 1,300 [TBR] lbm including associated 
accessories. 
 
[R.JN1.2302]  MB‐60 Dimensions 
The MB‐60 shall not exceed maximum static dimensions of 130 [TBR] inches in length. 
 
[R.JN1.2303]  MB‐60 Life – Starts 
The MB‐60 shall provide hardware life without component refurbishment for at least 
seven [TBR] engine starts after engine delivery. 
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[R.JN1.2304]  MB‐60 Life – Seconds 
The MB‐60 shall provide hardware life for at least 3,500 [TBR] seconds after engine 
delivery without component refurbishment. 
 
[R.JN1.2305]  MB‐60 Continuous Firing Duration 
The MB‐60 shall provide at least 800 seconds of continuous hot‐fire operation. 
 
[R.JN1.2306]  MB‐60 Reliability 
The MB‐60 shall have a mean risk value of 1 in 4,000 [TBR] for loss of mission due to an 
engine root‐cause failure during a single engine firing. 
 
C.3.3	 Design	and	Construction	
[R.JN1.3301]  MB‐60 Strength and Life Design 
The MB‐60 shall meet the intent of the requirements of NASA‐STD‐5012 for strength 
and life assessments for the engine. 
 
[R.JN1.3302]  MB‐60 Mechanism Design 
The MB‐60 shall meet the intent of the requirements in Sections 1 through 4 of NASA‐
STD‐5017 for design and development standards for mechanisms. 
 
[R.JN1.3303]  MB‐60 Fracture Control 
The MB‐60 shall meet the intent of the requirements of NASA‐STD‐5019 for fracture 
control requirements for manned space flight systems. 
 
[R.JN1.3304]  MB‐60 Materials and Processes 
The MB‐60 shall meet the intent of the requirements of NASA‐STD‐6016 with regards to 
materials and processes used for engine design and fabrication. 
 
Section C.3.3. Notes:   
See Section 1.3 of the CDOD for a discussion regarding compliance to imposed 
standards. 
 
C.3.4	 Interfaces	and	Environments	
[R.JN1.3401]  MB‐60 Performance and Induced Environments 
The MB‐60 shall meet its requirements during and after exposure to the induced, 
external environments as specified in [TBD]. 
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C.4	 Requirements	Verification	
This section is incomplete at this time.  It will be completed collaboratively between JAXA and 
NASA prior to the MB‐60 System Definition Review. 
 
